IGF1 promotes osteogenic differentiation of mesenchymal stem cells derived from rat bone marrow by increasing TAZ expression.
Whether insulin-like growth factor 1 (IGF1) inhibits or promotes the osteogenic differentiation in vitro remains controversial. Moreover, the biological mechanisms and signaling pathways by which IGF1 affects osteogenic differentiation remain obscure. Transcriptional coactivator with PDZ-binding motif (TAZ) plays a vital role in the osteogenic differentiation of mesenchymal stem cells (MSCs), and strongly activates runt related transcription factor 2 (RUNX2)-driven genes during the terminal osteogenic differentiation. In the present study, we found that IGF1 increased the ALP activities and calcium depositions of MSCs derived from rat bone marrow dose-dependently, with a peak at 100-200ng/ml. IGF1 increased TAZ and RUNX2 expression mainly at the early stage of osteogenic differentiation, but increased OCN expression at the late stage. Our data further demonstrated that down-regulation of TAZ expression by siRNA inhibited the IGF1 induced increase in osteogenic differentiation. Moreover, UO126 (the MEK-ERK inhibitor), not LY294002 (the PI3K-Akt inhibitor), inhibited the IGF1 induced increase in TAZ expression. Taken together, we provide evidence to demonstrate that IGF1 promotes the osteogenic differentiation of rat MSCs by increasing TAZ expression, and that the increased TAZ expression induced by IGF1 is mostly mediated by the MEK-ERK pathway.